The standard electroweak theory gives an excellent account of many pieces of data over a wide range of energies. Global fits, made within the framework of the standard electroweak theory, favor a light Higgs boson, and exhibit some tension with direct searches. The LEP experiments, which focused on the e + e − → HZ 0 channel, set a lower bound on the standard-model Higgs-boson mass of M H > 114.4 GeV at 95% CL [1, 2] . The Tevatron experiments CDF and D0 also search for the standardmodel Higgs boson, examining a variety of production channels and decay modes appropriate to different Higgsboson masses. The most recent combined result exclude the range 160 GeV < M H < 170 GeV at 95% CL [3, 4] . See [5] for an overview of past searches [6] .
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The disjoint exclusion regions from LEP and the Tevatron make it somewhat complicated to specify the remaining mass ranges favored for the standard-model Higgs boson. A useful example is shown in Figure 1 [7] . In the Gfitter analysis, at 2σ-significance (≈ 95% CL), the 2 of the fit including theoretical errors is used for both curves to obtain the offset-corrected ∆χ 2 [7] . * Electronic address: carena@fnal.gov † Electronic address: eichten@fnal.gov ‡ Electronic address: hill@fnal.gov § Electronic address: quigg@fnal.gov standard-model Higgs-boson mass must lie in the interval 113.8 GeV < M H < 152.5 GeV. Healthy skepticism dictates that we regard the inferred constraints on M H as a potential test of the standard model, not as rigid boundaries on where the agent of electroweak symmetry breaking must show itself.
1 Eventually, we must be prepared to search up to O(1 TeV).
The search for the Higgs boson is now the province of the proton accelerators. The 2-TeV proton-antiproton Tevatron Collider is operating now, its integrated luminosity having surpassed 6 fb −1 , and the 14-TeV Large Hadron Collider at CERN will provide high-luminosity proton-proton collisions beginning in 2009 or 2010.
The Tevatron is expected to operate through 2011, producing a total of 10 fb −1 for analysis by the CDF and D0 collaborations. It is worth emphasizing that analysis strategies at the Tevatron are still evolving, becoming more sensitive and more robust, so that the significance of searches may improve more than the growth in statistics. The experimenters are optimistic that a sample of that size will be sufficient-in the absence of a signal-to set a 95% exclusion limit for the standardmodel Higgs boson for 114 GeV M H 190 GeV, i.e., over the range currently favored by the global fits [4] . Barring a breakthrough in analysis techniques, discovery of the standard-model Higgs boson at 5-σ significance is extremely unlikely at the Tevatron, unless the production rate should be enhanced (for example, by a fourth generation of quarks). At the interesting level of 3-σ evidence, the situation is more promising. The experiments have quoted the odds of establishing "evidence" at about one in three for 120 GeV M H 145 GeV, and better than one in two for M H 116 GeV and 150 GeV M H 177 GeV [12] . At a minimum, we will know more about where the (standard-model) Higgs boson is not by the time the LHC Higgs search begins in earnest.
An exclusion of the standard-model Higgs boson in the range of masses preferred by the global fits would mean either that the electroweak theory is incomplete or that the analyses have misconstrued the existing data. Without reference to the precision measurements, we can say that if the Higgs-boson mass lies outside the range 134 GeV M H 180 GeV, then new physics is impli-cated below the Planck scale [13, 14] .
II. POSSIBILITIES BEYOND THE STANDARD-MODEL HIGGS BOSON
Although the standard electroweak theory correlates many observations, it leaves too many gaps in our understanding for it to be considered a complete theory. We therefore have reason to consider extensions to the standard model, for which the standard-model fits to the electroweak measurements do not apply.
Supersymmetric (SUSY) extensions of the electroweak theory entail considerable model-dependence, but yield high-quality fits to the precision data [15] [16] [17] . In the SUSY context, the Higgs search analyses are more complex due to the large number of parameters and new particles. In addition to the lightest SUSY Higgs boson, h, there are heavier Higgs bosons (CP-even H and CP-odd A) and charged Higgs bosons, H ± . Bounds inferred from searches for the lightest CP-even Higgs boson h of the minimal supersymmetric standard model are somewhat less restrictive than for the standard-model Higgs boson.
The tension between fits that prefer light masses and direct searches that disfavor a light Higgs boson is not present in the supersymmetric world. On the other hand, in its simplest form, the minimal supersymmetric standard model would be challenged if M h exceeded about 135 GeV. A recent 25-parameter fit to the "phenomenological minimal supersymmetric standard model" concludes that 117 GeV M h 129 GeV at 95% C.L. [17] .
For certain conventional benchmark SUSY parameter choices the Tevatron can completely rule out the minimal supersymmetric standard model (MSSM) at the 95% confidence level. SUSY cannot be ruled out as a general principle, as small modifications to the MSSM can evade the Higgs discovery limits. The multitude of channels examined at the Tevatron is an asset in the search for SUSY Higgs or general two-Higgs-doublet models, in which signals could pop up more strongly than expected for the standard-model Higgs boson. In any case, a 10-fb −1 data set will provide powerful new constraints on supersymmetric models [18] . These constraints would take on added importance, should the Tevatron or LHC uncover evidence for superpartners.
